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WIND-TUNNEL INVESTIGATION OF A PLAIN AND A SLOT-LIP
AILERON OB A WIKG WITH A FULL-SPAN FLAP COBSISTING
OF AN IKBOARD FOWLER AND AN OUTBOARD SLOTTED FLAP

By FP. M. Rogallo and Marvia Schuldenfrei

SUMMARY

An investigation was made in the HACA 7- by 10-foot

tunrel of a glot lip aileron and a »plain aileron, singly
and iz combinetion, on an HACA 273012 wing with a full-gpan
flap. The flaop cohsisted of a 0.30cFowler flap over the
inboard 63 percent of the wing span and 2 modified slotted
flap over the remninder of the wing. The static rolling,
vaming, and hinge momexnts were deteormined and presented
for seviral =~ngles af attack and for warious comdinations
of deflections of the inboard snd outboard flaps

The characteristics of these Interal-conirol devices
wvere essentially the spme as those of gimilar devices on
the ving vith full-span NMACA slotted flaps ~s tested in a
previous ianvestigntion. With the same modificetlions ns
recommended in thae previous 1nv0°tig3tion, these devices
should provide rcceptable latoral-control characteristics

throughout the

a

geful flight rangeo

The Fovler and modified slotted-flap combination gnve
n estimated lé—ncrcent increase iw raxipunm 1ift coeffi-
ient over thnt ~f the full-span HACA slotted flap of tuc
nvestigation previously mcntLQned.

o

o

INTRODUCTION

This report continuyes the investigntion of slot-lip
and plain nileron chnracterigtics w;tq full-gpan flaps os
reported iz roforence 1, Fer tae preseat investioation,
the full-span slotited flap was replaced oy o Fowler flap
inborrd of the aileron swvsbten nnd = modified slotted flap
over the outboard vortion &f the wing. The section acro-
dynnnic canracteristics of hoth of these flops are glven
in reference 2; the unodificd slotted ?1mn navieg the slot
l1ip located at 0.90c, was solectca fTor us ith tho slod-
1ip and »lain aileroms Dechuse it showed o aigh 1,

nax

than thce slotted flap of roference 1.



APPARATUS AUD METHODS

The $ests vwerc =ade in the HACA 7~ Dw 10-foot wiaud
tunne 1 at ~Dboutb ﬂO niles per hour with tae 4~ bv 8-foot
semicprn model investiganted in refercmnce 1. The model woas
riodified for = comb;nuploa of PFovler and eglotted full-
span floms, sections of vhich are shown in figure 1. Or-
dinntes for thesc flaps are given in reference 2. Cnlcu-
lations of the rolling, yaving, end hinge momonits vere
ginmilar tn tance of refercnce 1. The wvalues of tuarcl
1ift coefficient for the »nlain «ing were corputed from the
outvornrd rerticel reaction measured in the tunwel, nssgun-
ing a laternl centner of prossurce of 0.45 senmispon. Refer-
ences 2 and 3 wore used to estimate the corresponding wing
1ift coefficicnte rith flaps deflechted.

The optinun deflection for raxirun 1ift of the Fovler
flap ves selected as 40° (reference 2). The outbvoard rod-
ified glotted 7ian was tested at deflections of 15°%, 259,
and 35°% in combirnation ~ith the Fowler flep. It vas thought
that the plain z2ileron alone might Furrnich ndequate con-
trol Tor low outbvoard flap deflections. Cozmsequently, the
15° anéd the 25° outhoard flap deflections .ere tested with
the gliot-1ip aileron locked in the neutral position.

RESULTS AND DISCUSSION

The follo ing svmbols are used in the presentation of
resultsg:

Cy, 1ift coefficient <ji\

qSv



11421

o] wing chord
c plain ailcron chord behind hinge axisg

Cst slot~-1ip aileron chord behind hinge axis

b twice the span of sgenispan nodel

b plain aileron span

R glot-1ip aileron sgnan

sl = , =

S twice the aren of senlspan nodel

L twice the 1i7t of gerigpan —olel

Lt rolling morvent s~bout wiand axis

ns wawirng moment sboud wind axis

E, plain 2il-oron minge noment

Hqy slot-1ip alleron ninge monment

a dyunmic pressure of alr strean

o uncorrecte? angle of ntiack

8 rileron or flan dcflecetion, positive when

trniling edge moves down

Pogitivre L' or Cz‘ orreavnonds to o decree in”
1ift on the rodel, and positive H' or C,' corresponds
to an increanse in &rag on the -odel, Twice the 1ift, area,
and soon wore used in reducing tesgt data siace the nodel
renroscate 11lf of o comnlete wing. No corrcctiong were
a25liad for effecets nf turnel wolls. ©Such corrections nay
be rel-otively large for thuis test instnllation.

The sorodyaaric characteristics of a plain aileron
with flans retracted, 2nd ~lso with the iavonrd flom de-
flected 40°, are presented in figuros 2 an? 3. These test
coaditiong eorrcgopond tn the »nresent~day pr@ctice of using
flans inha~rd of the ailecrons, and nffor a dasis for detor-
nining the effcet of t o ~dditionnl nutdoard flap nnd tae
slot-1ip aileron.



The nerodvnamic charncteristics of the »lanin n~ileron

~lore in corguactlo“ with the outboard slotted flaps de=~
flected 15° nnd 25°, respnectively, are given in figures 4
and 5. There is Sllént inerense in rolling momezt dut 2
nronortionntely larger increase in advrerse vawing norent
«hen the outhoard lan is deflected 15°. A 250 flan deflec~-
tion decrenses the rolling moment relatiwe to fthat at 15°
Put scarcely chnnges the adverse swawing norent at o given

tme decreonse in
snall aileron de-

nileron derlection. Also significant
the siope of the rolling-noment curve

B e (g
oo

flections waen the outbonrd flan is de ccted,

Cnlcul-tions show an estinated increase in maxi—un
11ft coefficient of 11, 14, and 17 nercent for 159, 250,
and 359 outboard flap deflections, respectivelr.

T4 ia further estimated fror reference 2 bthnt the com-
biration of 400 Fowler and 35° nodified slotted flap would
nave nmwroximately 14 percernt greater rexirum 1ift coeffi-
cient thnn the slotted flap of refereuce 1.

The ~erodvn~-mie characteristics of the slot-11D» -
leron in cornjurnciion with the »lrin alleron, and with the
slotted flan deflected 250 and 35°, are precented in fig-
ures 3 opd 7. There in no essential differencs het~eceon
these results an?d the results of the previous investigo-
tion (reference 1). he raxinun rollizng morents odbtainn-
ble ritn 3hme slot-1lip aileron are very large conpared with
the 5lain ~ilerox alone, 2nd the adverse vawing nmoments
are s~2ll. In goneral, deflectiorn of the 5lain ~ileron in
the gnne direction as the ﬂﬁ*ﬁceat slot-1ip aileron, with
oubboard finp at ?50 or 35°%, ndds little to the rolling
noment but increnses thre adverse yawing monont. Az sug-
gosted in reference 1, it mav be desirable to deflect the
plain aileron in the opnosite direetion to that of the ad-
jacent slot-lip nileron in order to reduce the ~dverse
vawing effect, while decrensing the available rolling nonent

L)

only slightly,

Verious linknge svstens are Jiscussed in reference 1
for omerating the two nileron s se-aratclv and in condina-
tion. As in reference 1, it ijg rocornmended that either
the soan or chord of the pnlain allerom bo ir ~creased b
avout 50 mercert to obtain greater ceffectiveness. This
inerease should De taken into accournt in raking sbick~
faorce and linksge calculations.



CONCLUDING REMARKS

The characteristics of the »lain and slot~lip niler-
- ns on the wing witih full~span Fowler and nodificd slotted
%— 1 o8, o8 tested in the »nresent investigation, were csson-
5 tinlly the sanme os the characteristics of sinilar deviceg
on the wing with Full-span NACA slotted flons, ns tosted
in a previouvs investigation. Anrn increase in noxirun 1if4
coefficient of oprroxinmately 14 nercent was indicntod by
use of the fl4bs of the nresent rovort owver the elotted
flans of the »dHrevious iawrestigntion.

The 0.10¢ bv 0.37 12 plain nileron testoa wros consid-
ercd too am~ll; ~n increasec of about 50 wercent irn its
aren 1g rocommended. With this modificntion, a combina-~
tion of »lsin and slot-1lip nilerons should provide 1cccpt~
nble leternl-control chanrnctoristics throughout the use-
ful flight range.

Lrngley Menorial Aeronautical Lodboratory,

Nationnl Advisorv Committec for Aeroncutics,

. Langlev Field, Vo,
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